
processes but in different ways and are focused on different
components of the processes. Should they all lead to the
same conclusions or do the artefacts implicit in each of the
methods dictate the conclusions? If one accepts the validity
of each approach and draws comparisons amongst them
then one may arrive at the conclusion, as Schulze does, that
the C and N cycles of European forests are not in balance
and that resource supply exceeds resource use. If one adds in
the work on biodiversity, it seems that soil communities are
not the limitation to use of the extra resources.

Although the sites are all aligned more or less along the
north±south transect and were almost all either Norway
spruce or European beech sites, limitations of the transect
approach were clearly apparent. The sites differed suf®-
ciently in factors other than climate, such as soil type, age
and stocking of trees, previous history, etc. that it was
necessary to compare them very much on the basis of
individual properties. Nonetheless, this did not detract
seriously from the investigation but did limit some of the
across-site comparisons because of lack of site replication.
Out of this came the conclusion that there is huge variability
amongst forest sites in Europe, and that to sample these sites
adequately for carbon sequestration is not a trivial problem.
The answer cannot be simply to increase the number of
sites, the requirement would be for an impractically large
number to sample adequately the range of age, species,
management, etc. The solution has to lie in further
enhancing our understanding of the dynamics of the
processes to improve and generalize models, and to utilize
the new remote-sensing technologies to characterize and
classify sites, if we are to obtain a reasonably accurate
estimate of the carbon sequestration capacity of our forests.

Like almost all of the projects funded by the EU over
the last 15 or so years, these two projects contained
partners from a number (eight) of countries across the
EU, and from one of the countries seeking accession, the
Czech Republic. From my own experience over 9 years
with ECOCRAFT, such projects have been remarkably
successful through the 1990s in generating exchanges of
ideas and technology that today gives us a vibrant
European Science Community. Ecological science, soil
and forest science, physiological ecology, forest meteor-
ology and hydrology, ecological and forest modelling,
and applications of remote sensing have all bene®ted
through EU-funding support. How this legacy will now
continue to develop in Framework 6 is a question
currently under much discussion. The direct successor to
these two projects has been the FORCAST project, one
of nine projects in the CARBONEUROPE `cluster' of
projects. Will such clusters continue or be completely
replaced by fully `integrated projects'; will future funding
come through a European Funding Council; and will
there be closer integration with national funding coun-
cils? The fundamental truth that emerges from these
projects is that continuity is all important in ecological
research. Within ecological systems, observations and,
particularly, experiments that are designed to provide
answers that both enhance science and inform policy
must be carried through over periods of more than 3
years. The continuity provided by successive funding

tranches in these and other programmes has enabled this.
Long may this continue!

Paul Jarvis
ã 2003 Annals of Botany Company
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Mathematical models of
crop growth and yield.
Overman AR, Scholtz RV

III. 2002.

New York, Basel: Marcel

Dekker AG.

$150 (hardback). 328 pp.

This book comprises six
chapters: Introduction (34
pp.), Seasonal response
models (60 pp.), Growth
response models (91 pp.),
Mathematical characteris-

tics of models (97 pp.), Pasture systems (22 pp.) and
Nonlinear regression for mathematical models (20 pp.).
Each chapter ends with exercises and references. The book
has a subject index.

I found the book perplexing for numerous reasons. The
preface is signed by the ®rst author alone, with acknow-
ledgement of the second author. A different chapter order
might have been more logical. Parts of the book are almost
autobiographical and, perhaps as a consequence of this,
appeared repetitive and unfocused. There is much self-
reference, and not enough to others who have contributed to
growth functions and growth analysis. The approach is
highly empirical, which has its merits, but the authors
suggest several times Ð and wrongly Ð that they are not
just `curve ®tting'. There is hardly a mention of mechanistic
models of crop growth and yield, which is often the method
of choice nowadays. Of the 104 ®gures, 98 present data
alongside ®tted equations. There is mention of the
SchroÈdinger equation, the harmonic oscillator and hermite
polynomials, with reference to some of the iconic names of
physics. Much of this seemed of doubtful relevance.

The models applied are mostly the familiar
growth equations: polynomial, exponential, hyperbolic,
Mitscherlich (or monomolecular) and logistic. The use of
the error function as a growth equation was new to me. It
worked well as a sigmoidal growth equation; its main
drawback is that it de®es the type of interpretation available
for some of the other growth equations. Here it is presented
as a three-parameter equation. A four-parameter form can
easily be devised in which initial dry mass, ®nal dry mass,
and the position and sharpness of the sigmoidal region are
all independently speci®ed; this may be of greater utility.

Exercises can be of great value. Chapters 3 and 4
contained 37 and 48 pages of exercises, respectively. These
were mostly concerned with ®tting growth equations to
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tabular data, and they rarely illuminated or extended the
text.

The ®rst two sentences of the preface state: `This book is
intended to outline an approach to crop modeling (sic) that I
have found to be both mathematically solid and feasible to
use in practice. My strategy is to develop the technical
details in a way that offers some insight into a logical
progression from a simple idea towards more complex
details.' The mathematics is elementary but entirely appro-
priate and, as far as I worked through it in detail, correct.
The method is feasible to use in some practical situations,
but is rarely used today because of its limitationsÐeach
application is unique and generalization is dif®cult. I had
little sense of `a logical progression'.

Who is the intended readership? Students can ®nd review
articles or chapters in books which are more accessible,
shorter and cheaper. Researchers, who have already read
such material, will learn little new here. The book is
beautifully produced and printed, with well-laid-out equa-
tions and carefully annotated ®gures and tables.
Regrettably, I cannot recommend the book to students or
researchers, especially given the price.

John H. M. Thornley
ã 2003 Annals of Botany Company
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The names of plants.
3rd edn.
Gledhill D. 2002.
Cambridge: Cambridge

University Press.

£18´95 (softback). 326 pp.

The ®rst 56 pages of this
book present an authorita-
tive and scholarly account of
the history, etymology,
anomalies and rules of plant
nomenclature for native and
garden plants. This, the third
edition, has been updated to

include explanations for the International Codes for both
Botanical Nomenclature (2000) and Nomenclature for
Cultivated Plants (1995). The second part, which is a
glossary in alphabetical order comprising over 7000 generic
and species terms, has been expanded to include more
commemorative names. The book concludes with a com-
prehensive bibliography.

Although there seems to be little justi®cation in
placing the morphological ®gures at random in the
glossary, and although it would have been of interest to
see a more detailed explanation for words like Sequoia
and gratianopolitanus, these are very minor criticisms.
Some knowledge of the phonetics of the Greek alphabet
may be needed to appreciate fully all of the etymo-
logical references, and some basic Latin might also be

useful, though help on this is freely available in the ®rst
part of the text.

The word botany is almost certainly derived from bos,
Latin for `cow', and relates to `the study of the plants eaten
by cows' (incidentally also giving us the word `butter'). For
those of us interested in such facts, this book is an essential
reference source, enabling a greater appreciation of the
origins and de®nitions of some of the words in our own
language, as well as satisfying our curiosity about the
meanings of the names that we apply to plants, and often
providing us with additional descriptive information helpful
in taxonomy.

Terence A. Smith
ã 2003 Annals of Botany Company
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Cells, gels and the engines of life. (A new, unifying
approach to cell function) 1st edn.
Pollack GH. 2001.

Seattle: Ebner and Sons Publishers.

$49´50 (hardback); $27´95 (softback). 305 pp.

In the light of this fascinating book, cell scientists and
science teachers who are unfamiliar with the author's work
may want to rethink many fundamental processes that they
had hitherto accepted and taught. Cellular properties and
functions as diverse as cellular integrity, ion gradients,
action potentials, muscle contraction, cytoplasmic stream-
ing, microtubule function, cell division and secretion are
rationalized using the same unifying principles. Central to
the argument is a consideration of the physical properties
that determine the interplay between protein, solutes and
water, and how these elements give rise to the selectivity
and driving force (in the form of phase transitions) that may
underpin all these cellular processes. I regard this to be a
seminal text in which the work of the author and that of
other pioneers working in diverse areas of cell biology is
harmoniously integrated by a simple, unifying framework.
Furthermore, the book is lucidly written, clearly (and often
humorously) illustrated and an enjoyable read.

The book starts by examining current dogmas relating to
the requirement for a lipid bilayer to maintain cellular
integrity and for energy-driven ion translocators to establish
and maintain the observed membrane potential and ion
gradients (particularly Na+ and K+) across the plasma
membrane. An alternative, simpler and experimentally
veri®able alternative is then put forward. In this case the
selectivity is rationalized in terms of the gel-like properties
of protein±water mixtures, the extent of hydration of
proteins and inorganic ions, the effect of solutes on the
solvent properties of water and the likely consequence of
protein surface charge on the cellular capacity for speci®c
ionic species. In other words, the simplest physical
principles are shown to account credibly for these phenom-
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